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(54) NITRIDE SEMICONDUCTOR LIGHT EMITTING ELEMENT, AND DEVICE INCLUDING IT 

(57)Abstract: 

PROBLEM TO BE SOLVED:To improve a luminescence 
life and intensity of luminescence and to prevent a crack 
in a nitride semiconductor light emitting element. 
SOLUTION: In the nitride semiconductor light emitting 
element, a mask pattern on one main face of the nitride 
semiconductor substrate functions as a growth 
suppressing film for suppressing the growth of the nitride 
semiconductor layer, and has a plurality of windows that 
is not covered with the growth suppressing film. There 
are two or more mask widths between adjacent windows, 
and the mask pattern includes a mask A group and each 
mask B group on both sides of the mask A group. The 
width of the mask A group is larger than that of the 
mask B group. The nitride semiconductor luminescent 
element has a light emitting element structure including 
the window, the nitride semiconductor base layer that 
covers the mask pattern, and a luminescent layer that 
includes a quantum well layer or the quantum well layer 
and the adjoining barrier layer. In this case, the current 
bottleneck through which the current is injected in the luminescent layer is formed at an upper 
part of the mask A. 
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T-. HI 5 (a) CwSttifcSfctt¥*#fH*Aig<l;4Jj 
#5S#:m^Bfi< 5^© {1 1-20} 77t7 hffiW 

(a) c0S{k«¥»(t:fR«AT*4bfc^5yi'tt. * 

< 1 - 1 0 o>*i^o»»«t, -77,^ Bwwwatisa^ 

[0 0 5 3] ffi*, *flS«**{MI«0< 1 1 - 2 0 > 
77(*ltCtBoTTX^*^fi£$tl-5C:<*:CDfiJ,*i.«. TXi? 

•7 7x7lT'±l: {1-10 1} 7?t-; h®£rJg/&L& 
*i£-£-C9v;*.^£&«Lit. rco {1-101} 7?t 

t^niy^ti^KftttTifc^t (B5 

(b) #BS) . CKDHid*, 77^±**»BL&aft 
i^iMiOSIt? * n v-^^jff fete 0 ItliSiT 
ttfcna»i#*.e>ft*. *fl:*¥»#il*»6&*T«l« 

[0 0 5 4] (^bftfi^TSICo^t) vx?» 

«s*«-r*a<k«**(***»&>i*Tii!!*tt. s i . 

CK CI. S, C. Ge, Zn, Cd, Mg*i<fctfB e 
OTSEW5%-t?liEt±mii* { TS5. ZL<D 
TitilJf #G a Nflg. A 1 G a NKSfctt I n G a NBMT 

[0 0 5 5] g-ffc«3¥aS#T*S#G aNlWut 
te. £AT<0j^»-*V>T»SU^. T GaNltt 

G aNl©ilV-T^l/-y a >SBA 1 G a N 
^(Cjt^Tfi<. I n G aNJSUCit^T&^CDT, 

aisnntf. vx^^&MTsgfcfj^wsi*© 

fflSn4GaNlO^««lMI4lx 1 O'Vcm'K 
±T5X10"/cm'aTtW:i!!iW$U^ £ 
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[0 0 5 6] g*b$j¥&#Tl{!!JI#A 1 G-aNlT*5 
«T©^fc*^T»*L^. T&fcS. A 1 G 

7c. A 1 G a NBtK^TttA 1 A^^ntV^0T, 
GaNJBI^I n G a Nll:Jt^Tl®7-f y'U-y a > 
10 unttA l GaN^ { -7X^t:#f U1>t^ 

Hi *«*"*"*. HODHiTi*, VXi7±T#-f F££l> 

[0 0 5 7] AlGaNlCOHTSf^fcil 
5> A l , G a,-, NJ&CDA l fflpJcitxttO. 0 1 £UT 
0. 1 5«TT?»*Ci5&«»*U<. 0. 0 m±T 
0. 0 7«T-C**HiJl«J:0»*b^ofc. A IttJSR 

jtx#o. o i .to t>/h*»ttii**-f K©ss££«>*rr 

^Ci*tHb<^ct), A 1 i&fifctbx^O. 15J;0*>* 

$ < ^ti«wi2ii<o«ffiv-f ^ v— -> a >s^m < & o -r 

GaNMtClR&n-r, H ©Hill *£©#)*«. SEA;** 

gftnFU&JitcA i j&t-&*nT^n«t#'E>n-&. sfc, g 
ity>¥'&#Ti&mtLTmm-znz>A 1 g a nko^fm 

3xlO''Vcm'ElJ:T5X10"/cm' 
^T-Cfe-5Hi*W*bVi. d©«fc5&iSi£«efflTA 1 

iHB3K:*tt*#«ini3ftTv*ti«. Srt;^#S#Tfl& 

30 [0 0 5 8] tftif I#Til!d< I n G a N«T*5 
lilt SXT<D&\Z&^-aff-%.ls^. TtJ.t>*>. InG 

©MMfcttUfcJ^T. l/-1fB«****i!«lcJB<fc* 
Z. tt&Ufr -ofc. I nG aNl&C*SlAT«, I ni)^$ 
tlTVi-SCOT, G a NJ^A 1 G a N&CJt^T^tt 
Lfc^T, I nGaNl(JTX7SS-3Ti 

t£*a*. -7x^±^©issas*i^±^rOiiss2* 

40 [0 0 5 9] S^Cl nGaNKC^HTH^tii 
5, I n.Ga.-.NMcoi nffl^Jtx«0. 0 1 U±X- 

o. lSEtra^ci^sK, o. oiw±t 

0. l«TT&3C£rt*££K»£U*>o;t. I n&afifc 
J*x**0. 0 l <t0t>/h^^n(il nS-^tTHilcJ;^ 
9»*ttOS»*«»»6nK:<<&*'?Ili6tt*»»0. I nffl 
(fcJtx*«0. l 8£0t>**<&*i«I nGaNKOtt 
Stt^ITl/Tl/J^^tt^**. Jife, InGaN 

kicks-**, £©«tiH*©»*tt. gft^snrFas 

SIC I ntfSSnTWltffSSn*. *ffc»¥i* 
50 #TWm t LTftim $n^> I n G a NIK07*G<»Sft 
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«, 1 x l 0"/cm'E(±t4 x 1 O'Vcm'KTT 
[0 0 6 0] (a<k«I*»#:T*SO|jtffCO0iT) T 

m<tot)i</tcnn ^x^stRi-jBjdianfcv^a 

75, *BJBtJ*#3 0 Mm«k0t>J5<ft*ltf. -vxz&fa 
±©#7Jft>&fii:Q*>^Ifi7jfi (S^OiSIC^LTS 

[0061] [mnmm2] mmmmzxit, 

VHKHl/Ttt, KlilSO*«)6I10ll^tl?«1?» 

[0 0 6 2] H6©« 
'StWITrSSKiJ^T. GaNStgl 0 l±tCjgj££tt;t 
VX?^ttf'7^i'lI (06 (a) ) £, COVXi' 
*«±(Cn^A l,.„Ga,.,,NRlO 2*<SS$nt 
(06 (b) ) ««Sb*nT^6. - 

[0 0 6 3] SI*. £®7J&# (0 0 0 1) MT&SG 
aNSISl 0 1 (D^SIC, S i OtfrbttZm&Wfflm 

iff-AlfS (EBffi) &fZ\iiZ.rty*V>if 
ffil:i-3T0. 1 um©ff$fc»***lfc. ■€■©«. U 
yf57-ftt**fflV>T. GaNS«101©<l-l 

?B©2S«£-g-A,T<A-5. -7X?ASf«, 13(im© 

Sfte, 5 ymO-7Xi7 Bmt 1 5 MmW^gRBiliI-tr^fiJc; 

«*«^S*6nt (06 (a) ) . 

[0 0 6 4] :B77?ifill +»CW««s»*tlT 
A^MOCVD (WH&Jg^fBJ&gte) SBAlCttSIS 

h, (t^^&^t) tjitxi i i i&TimmwmoTMG 
ixsiH, (s i 7fm.wmm i x i ovcm 1 ) 
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mi^nr. i o 5 otroiea^fiaao^oTT?** 

6tfm©nSAl,.„Ga,. 11 NllO 2*«a@Sn 

S1S 1 0 0tf5Zf$.2-&<bftfZ (06(b)). 
[0 0 6 5] fc*. J&RMlSiJKiLTtt, S iO,W 
(C, SiN,, Altd, SfeteT i O, t&ZXT&fcZtl 

G a NS« 101 ©< 1-100 >7jfa©ftfr 0 £, < 
n-2 0>*iS)i:»oT«$nTfcJ;^. Sbi:. 

io ^mmmmx^t^it^mw^tLx tooon £ 

<&£«©±iB#tefc:WLTtt. ci loooi) . as 
{11-20} . rs {i-io2} . urn {1-10 
o } v $.tz\* {l-ioi} mua&ta-t. v<m^zz. 

20 fc«^7 7 y KJi<fc 0 bmmmv><8.^Mtf y y HS 
©WMtC&UT^* U<, fc£*.«A 1 G a 

[0 0 6 6] (j&S&fiScfi) 0 7 14M{t#^X^*«±lr 

1 0 1 ±©"7X^Ai:Bij<t^nSA l«.«iGa,...N 
Till 0 2*-&trM^^V7.^S«l 0 0, nSln 
...,Ga..,,N5'7y5'E)5±Jil 0 3, nSAl,.,G 
a,.,N>55i F/I 1 0 4. nfflGaNJt^HHO 
30 5 > M1106, pIAl,. ! Ga,.,NttU77n 
7^1107, plGaNJt^ HS108, pSA 1 
,. , Ga..,N*7V KB 1 0 9, pIGaN3>?i?h 
6110, nlllll, ptll 12, SiO,Km 
#181 13, *iJ:tfn3!««/ty H 1 1 4£#A/e*» 

[0 0 6 7] coiiaaftDfiflci/- y-'3t^©f£§a 

KJJ^T, ST, MOCVD8fl*3tlg#$VXi'Sfi 

i o o±c*i>T. vM7tmmmm<DNH, 1 1 1 1 m 
40 ^a) k, i i i m7immm®<DTM i n (mj/^ju 

-f>>"7A) i^tt»tLT©S iH, (->^» #jJP 
^.etl. 8 0 O'CCDiSiSSfiKfiffliSTn^ I n.. G a 
, . , , N £ 5 y 2 B5ltJI 1 0 3*W§4 0 nml^gJt 

*>tiiz. 'A\z, &&mmwi o 5 ccicitf e.n, i i 

I «%*ffll!(40TMA 1 ^fcttTEA 1 (h'JX^l/ 
7)15.-^2*) tW8^£*IT. JPS0. 8(imOnSA 
l,'.,Ga,.,N*?»I i il04 ( S i ^Ss&^jSE 1 x 
lO'Vcm 1 ) *tjs3E*S-&6n. »>TnlGaN)K 
^ h'l 1 0 5 (S i 1 X 1 0'Vcm') 

50 rtWSO. 1 m mK:/j£ft£i*-£ft;fc. 
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[0068] s«fig#<8 o ortcTtfe.n* 

Jf£ 8 nm© I n,. ,, G a.. NfilHSiff^ 4 nm© 
I n 0 . i s G a.. ,.N#FH£#XSC*«3ft£58#» 

(^aa^#Fffiii) io6«E£$nfe. c©*s6jb 
fs?fc® i o 6 \m§tmT~ffl$hLTm&m-e%£T 

1 x l 0"/cm'«jg|ST^JD$nfe. & 
fc, lfJ>£t±Tl 8 OS^BlrtoefljSAfWfflBW^ffA 

[0 0 6 9] se#s l 0 6icAs tW^id £*i -5 
AsH, (77l/'») SfcliTBAs (^-->^U^ 

Sb (h'J^5 1 ;P7>^ : e» StHTESb (h'Jx 

*n*IBf:, NBWfcbT. NH,-£tn»CN, H 4 

[0 0 7 0] 0 5 0'C$T#flSn 

T, fS2 0nm©pSAl 1 .,Ga,. l N + t , J77'D 
y ?Jil 0 7, JP£ 0. 1 /xm©piG aN^-f FS 
10 8.J120. 5Mm©piAl,.,Ga,.,N^77 
KH 1 0 9, :fc<fctfj?2 0. lMmCDpSGaN3>5' 
?hJIl 1 0^je^fCBK4$-tte>nfc. pSWfttb 
Ttt. Mg (EtCP.Mg : tXIf ^y^n^^ 
^'5 x 1 0"/cm'~2 X 1 
0 ,, /cm , CDSSt?^3!JD$nfe. P IGaN3>^? 
hJI l 1 OOpS^i&^iiggte. ptSl l2t©#B 

[0 0 7 1] Z\<D&o\zVT, piGaN3>^?hl 
1 1 0#^££li-Snfc&» MOC VDggW'JT?* 

i*go^^*«a*+i''j7^xtNH,csE^.e)n. 6 

J&*8 0 0T:iZ»3J*nfcll*J«TNH,©«|&*«fflt* 

ftjfl^ttfco d©*«©«#filg«6 5 0t*»6 9 0 0 
r ©IWK * 4 C £ *<# * b < , filial B3M±tl 

ftjpaiste. 3 ot;/#£U:t** c 

$nfc*S^« t£#©p!Hb7x-;P/WftfrnT^&< 
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Mg^ffiMlT^fc) . £fc. Pill 1 2 
£fl2fiKb£t#©:3 >$Z> hffiinfcfi^bT^fc. 

[0 0 7 2] *3US^ffi^*tt-5 I n,..,Ga..,,N? 
?v>7&5±m 1 0 3«. I nffifiKit^O. 0 
oTfciHl/. I nGaN25y2Klkl*<*l&3*Vt: 
fcj;^. b^b&^S, ?77HItGaNifii©» 

10 lh@^Jf A$n55Wil/K 

[0073] ^mmm<D%^tm io6it hm-ms 
fltiSE©3aicfse>n-f, loietTT^a 

It. #^JIWH&»2K±T6aTOfc*KU*V»* 
«W«BS#te < ft o Tiff * b A>o . 

[0 0 7 4] *?Utt&ffi<Z>9B3ttJI 1 0 6 £«fr>Ttt. # 
Flt»li«©i^*lcS i *U x 1 0"/cm'(0ilS 
20 T-gs})0£tlfc#, S i*«D$n/i<Tt)J;^. bfrb 

<u-otz. &%m\zmaznz>TW&aiii'X\-z. s i tc 

fietl-r, O, C, Ge, Zn, £><fc£/M g (D'ptz < £ 
»£bTte« *<J1X10"~1X1 O'Vcm'W 

[0 0 7 5] **Jfi^Ji©pl!A I... Ga,.,N+t U 
30 T^D-y^S 1 0 711 A 1 MtiZlt&O. 2MH-X&-0 
Tfc«fcV>U Z\<D3r* VTZfayZmtfgV&ZtlTh*. 

•^110 7*<SE3fc/I 1 0 6|*|t;:+-r 'J7£B1b&*-S 

<i U7:/n-;/y-Jl©A l fflfiS; 

a*aKfc*©-e#*b^. iSic. =^^U7©iflUji*^ 
ffijf^n^sea^TA i »j*jt*/jNS<rti«, *vu 

40 $a#|g<&S©T-j?£b^. 

[0 0 7 6] **JS^^T-«. pSi?77HI109t 
n^77HH04iLT, A 1 .. , G a.. , NStfl# 

«tv». ^©a i ©«ftjfc#»< fcntfasfcJi i o 6 1© 

l^M^t7/iiIWl^<!ii3, *t'J7 
^3t*»383tJil*3C«S*J:<BBUa«)6*i. l>— tffBSb 
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[0 0 7 7] A 1 G aNJr? Ki©I*BO. 7wm 
~ 1 . 5 nm<omm^\Z$>^Z.t*mt. L< , dCOCi 

[0 0 7 8] FJlteA 1 GaN 3 teSJUCK 

T. Al InGaN, A 1 GaNP, A 1 GaNAsi 

te. l^fttn^fiMf^/tfetC. pSiA 1 GaNiip 
§4G aNSS^frigte^Wlii. SfcttpSAlGaNi 
.tp^I nG aNS^tfiSte^Wii^WL-T^Tt).}; 

[0 0 7 9] **»lTttMOCVD8il:J;i>^l 
^&#^£*afe^ ^Tl&xlf^v-S (MB 
E) . A-f h*7-f FjMBlSftJ* (HVPE) ttiz&m^ 

[0 0 8 0] (^y^bxe) i»3fi©»iii«*-r»jas 
[0081] niiiiiii v?^ iiv?-y>fm*m 

fflLTxe^7XA<D^diJ*^ n^A 1,.,,G a,.,,NM 
1 0 2 £ B ffi £ it T H f /A 1 CDIH#CD«JIT^ 

f££ftit. ^Ontll 1 UCIinfl/VyHl 14 
tLTAu^ifinft. nlilffitbtit Ti/ 
Al, Ti/Mo, tfc«H f /Au/<tf©ai*ifH 

[0 0 8 2] pm®SB#te. VX^O*#*[6]fc»t>T 

^-f^tt. VXi/ACDi^Kis^TTX? A*§<D4>5*i 
(0 7 (0VXi7 A4>*^) ^e.-€-©VX^*B^fS]^2 m 
mflmfcttBfc 1 . 7 tfm©«T»**ilfc. 
S i 0,M#il 1 3****3*1. plGaNn>^ 
^Ml 1 0 o±B*«c:o»i#l8A>6»ttl*ftT. -t 
<D±fcp«« 1 1 2*«P d/Mo/Au0fflItLTl 
*3*lT»<S£nfc. ptltLTH Pd/Pt/A 
u. Pd/Au, ifcliNl/Au/jit'CSl^ffl^e 

[0 0 8 3] ftftl:, XtfSXAfciJ 7VX F5< :t*cd 
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fite, — jRfC 3 0 0 umfri 1 0 0 0 MmCDfeBftT* 
1-10 0 >#fttcra-DTl*J$£ttfc#lgS§<D5 

®«. 3{b*¥5*#*sa<BM® {l-ioo} fc&s. 

X A copying W * K 7. ? ^ -f A* K «fc £ mW £ ft % tl 

[0084] v— $#Mm<Dmm^mtvT\*. 

— J»Sl::fcie>nTV>5DFB (#*&»&) . DBR (ft-* 

[0 0 8 5] 7r^J • ^P— *S8§©57— SSB#fl£ 
fiZZtlfcWzU, ^(OS. y-<%ffi\Z S i O, iT i O, CD 
20 SimfrlRSr^St^b, 7 0 %CDSM*?:W-rSilim 

T«. S iO,/Al,0,&i:0#IMffll^;:tt) 

[0 0 8 6] ±3S©*j*T*ISf:ff«SnfcS<b* i l i » 

§ -7 7; * *«± ic*^b»*i»<*: u — tf wmtiL s n z> 
ctic«t-3Tttas*3&»«fp*n, i/— tfm/7 3 omw 

30 tf?H^ja«6 O'CCD^ftWTT, mi 5 0 0 0B$ffl© 

[0087] ^mmmm2X'\t, u^^h^ 

^TtiFISroai^SCiJ^tS (El 8 (b) # 
*tl*-7X^A*B. 58«A«. vxi/Bfi. 

40 Bffitt. Mmv&MBmi-zm^znfzSift&ffifi-rz 

[0 0 8 8] [*«»»3] 3feJfi»l8 3C*SUTtt. S 

#2 ipjUfT&5. *SMfiJB*C*W*«ftS-7^^* 
Ssria^it* 1 (0 0 0 1) fficDG 

a Nitifi^M o c v DSirt i:i*snfc. -5" <DG 

aN»«a«±KNH, tTMGa«*«*SStlT. it*$ 
50 6SMB*»5 5 0 , CCDfi)cgiaS<DTT<£SG aN/ty77l 
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afim&zftiz. t lt, figsfflae^i o 5 o*c*t#Hb. 

Sn, fO(SjBGaNA'777i±l:NH,. TMG 
a. ££tfS i H.£*0ttt£nT, nlGaNl« 

c©nfflGaNi#»i**ftfck{b»¥**s 

' fi««MOCVDSi*>6ftfflSilfc. 

[0 0 8 9] H*^T. MOCVDSm^e>®W$tlfcS 
- &©nSGaNB©*®±K:S i N, A^ftSJ&SflPflill 
l^'v^U^^STO. 1 5 am©/f £n 

< 1 - 1 0 0>7&(^tCtQoTS i N, h?-f 
^(OVX^AtB^M^nt. -y-Xi? MUtt 1 0 w 
mT-$>oT^g|5Aitigtt2 (tmTft 0 „ . 77 0 B*i« 3 a 
mT'*oT^g|5Billtt 1 5 (imf^fc, iobT, * 

[0 0 9 0] co7^?8fili+»i:t«ft»sn, S 
tfMOCVDgBrtfclftASnfc. ^-LT, ^X^ll 
±fc, V«7C*H»©NH,. I I I^7C*m»OTM 
G, ^OTMfttLTCSiN, (Si^Wgl 
XlO'Vcm') 1 0 5 0t;CiB£Sffl* 

©TTi$ 5 «m©G aNTffii^fil^tlfc. ^?b 

[0 0 9 1] ft*, **Ml»»TI!lf!SnfcfiaiGaN 
/t777lttilAl,Ga,.,N (O^xSl) A-y7 

aNlStttO^B ; E7*Dy-St+»t:Hff 3; b < ft 
U©T-, fSffl A l,Ga l - > N/N*-y'7T^^JfA^tlfc73 
At, SI^7*D^- #3fc#£n-S©T#*bH., ft 
*, HM777litt> ttliWffi^4 5 0~6 0 0 

[0092] mmmm^ mmmmite* •vT.z&m. 

±<DTX?tf-j3fil<D7. h7-1'7 p ^«Tt±ft<, «*© 
Sft^^l^COX h 7-f 7*tt77 5> Sr^trVX > 

H&bTiaBj§£*i*>. 

[0 0 9 3] i9 (a) ©-?7.:72«te, SMfi^ 1 ft 
fTJfi^Silfc-^^^ASOPifllJK, 2«g|©^ft£7j 
|S]©X h 7'f7'«'77 i^S^Kifi^bfcVX^/^- 
>$r-g•^T-^i•2>. CWi'Sft^X^SIS^ffi^^^ttC 

[0094] 19 (b) coT7.i7SS«, ^mmmiu 

|6]©Xb7'f7 , ti;'77f^l:6 0' ©3ST3Sfc>o 
£77,?/^->£^A/-C^£. #<C, {0 0 0 1 } £ 
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tiL&coMmw^w ft#tts^roT»st^. 09 

(b) <75 e k-5ft-77.^S1SS:ffl^-5i<!:tC<J:oT ; t), £ 

[0 0 9 5] 0 9 (c) USSPSIlft 
i'T'izE^^nfc-v'Xi' AffWi^ffliJIC, 3tt3S©^ft£77 
(6]C0Xh7-f ■/ttVX^^SVMce 0° ©AS^^fr-p 
10 t77f^i'-> : £t^^5. 4#IC, {0 0 0 1 } £ 

ffi^tti>g«¥i#ss^ffl^e l fts«&. cine. 

09 (c) CD«t^ftVX^S«S:ffll'i-5J:i: 

[0096] immwm 5 ] *js^«g 5 K*i^Tte, nt 

^Jg^^nfc. d©BSfc, ^©fEft^tf-KSWItt 

[0 0 9 7] ^BitaftlB*****^*— P*T 

J;p»c, »3te«fijWfi«fi (4 2 0 nmEtT) iifcteg 
&g (6 0 0 nmW) ©fSft^ KJfrFtt. *§S 

S^7 l 6^©«»?t^g|5»l'^5->'^*^^b^-r< . 

n. fgft3£;K©{&T£P£T^&£t>fcebTV^c. brt* 
b, #3eHK:.fcr>T, gte4&fS5£^<*-K©fB3fc3£g 

40 [0 0 9 8] [*M»ffi6] *»JB»6fc:m»Ttt. N 
©-^tB^f^^A s , P. *<fctfS b©'>ft< tfc 

^-rn*^©e^7c**^7 l fisi3^ii±fe^.tKi > ^tt. #i 
as. p. *5«fct;s b©'>&< £*>^-ma>©g& 

7G**<. ^{tD^^^^©^^» [ PT'>ft< tfe 

#FB©NC5— gBCg&bT3-»S>nfc. C©<h€r, # 
FJf K^tlfcA s , P, *<fctf/S:fcteS b©|gfn© 
mfigJt<&x t bTN©ffifi£itSy tT-St^fC. x«y 
it)t)/hS<AOx/ (x + y) teO. 3 (30%) R 
50 TT'&^T, JfSKIiO. 2 (2 0%) 
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As, P. *«t^/ifcttS b©«HP©jff*Ut» 
)g*(75TPSffl«. lxiO"/cm'E<m^;. 
[0 0 9 9] ^©llSte, «Jft7C*©fflJ*Jtxrt«2 0% 

3 0XJ:0 , b»<ftntf»flE»l**»6A*»*i:fiU&* 

tt*»«Tf«^r*tt3l«K<&**»6"C**. to*. B» 
5c*©ttfn©*flE*» 1 x l 0"/cm'J;Dt**<ft 
fttf. #FB + fcB»7G***#S-B-fc;:£K:J:S3&* 

[0 10 0] **JS»J8lcJ:*»#tl/Ttt, #FStc 
As. P, *3<J;tfS b©*&< tfc^m^OBlftTC* 

SgftStcAs, P. *3ct?>'S bC^-f^Stttl/^ 
I nGaNSSSft**!*!/- tfJit^tcit^T, 

[oioi] mtyo^mftu—fm^y? 

^>\zi;yvi;ifim.±-m\i. As, P. S b&£*<£>5n3i 

ajt ^ 5 y f &m v T%ytm * a* s tfe itta ufc o to«^£ 

feci <btl\z < fritz. 

[0 10 2] *56?BTttU— tf««Ofi*«ftS*ab 

T. As. P. S bft£07C*jP£fttt¥*tt!B3fcl<'- 

[0103] to*. *mmw>mtm<tw>*mw%%y'( 
■*- FrnTizmmzntzm-s. #fb»cas, p. *«t 

*». una. i n©a«#«fcj:sttffltt©ftT**ffl*« 

tr4$Stt»*)WHBft (4 4 0 nmi^T) £fcteft« 
S (6 0 0nmPil) ©»b«*#**3tt^-f *- H* 
^£0*^. I nlil«ttM^S<tt*n4:i:ft< 
#FB-a*»J**;ft»S©T. fi£#© I nGaNlStt 
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[0104] [mmmmTi mmmm7 K*i>-ctt. ± 
mommwm \z & z> mm v — )fx=Hflx&mm. 

(3 8 0-4 2 0 nmffl^«fi) ©£ ft U - 

■tfSs^te, «*©^gBK£^T*t?£b<?iJffl-f 5: 
t *<T€?, tz t A tf # tf >y £ 7 y 7*gB Kf iJfflT ntfJW 

^jg&P— tfiji^te, ftffi£B9lcf (6 Ot;) KfclAT 
i^tii^ (3 0mW) T^lTiffb. tffgJS 

[0105] 111 1 o ic&^x. ±m<D^mmm\z^^ 
<m¥mteu-vm?tm¥mw\zmm£tifz-mtL 

■tf*^ 1 ^eStfflSnfcU— tf3t 3 WtX*flMBK*UT 
7t^PI§5 4T-^l^^tl. MS7-5*3J;a!|/>X6$ 
il-LTf-^X^ 7±tCfH^$n-5. x >f * £ 7 ft, ^E- 

©t*y vMmz&^x%¥w>\z$tmztitzm.tt\'-*?yt 

©fctJ^fCO^Ttt. IMKWC3 0raWT^0, f? 
30 ±ffiHC«5mWgS?T&&. 

[0 10 6] #3B9ifc«k*U— tf^tt±KE© s fc'5^7t 

ifyu>^. A'-n-Hu-y, ^©3®fe (we. « 

[0 10 7] »«»I8] «)gI8l:*5^Tlt * 

M^si 5 sfcti 6 \zi^,mtm^mw^%y-i h*^ 

40 ^tt. il>«e< tt>3t©3«B6 (Spfe. «3bfi. ©1 

f ^^f- $mm~r % - 1 c «t o t. fetj e> < 

[0 10 8] Sfc. ^E-OJ:5ft3tt0 3R6**i;»*a 

flltt (3 8 0-4 4 0 nmg«) JC*^>*^B^[:J;^g 
50 CirtCi^TafeTtjggB.tLTfcfiifflLttS. 
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[0 10 9] Z. (D m^&Zt\Z 
5|3l7&iBlBBtC/«t-5. Ztl\$. ifZ-h^Va^if 

/hstfifitp^&aftx * zf v -f s gfit-r s - 1 

-5. 
[0 110] 

[fswosa*] «±©J:-5ic. *%Bj(cin«, mem 
mmvffimumw] 

mi] ^.ftmz&z&itm^mwv— 

[02] *%w\z&^xm^t>n%z>Wktt%-?*9& 
«cd±s t mm z % t>-r m& m t& a . 

[12 3] *«Wk:J:SS{b«¥3M*:U— ^ff'^ 
©Al<a0J£*i-&5t69fc»rS0T&*. 
[04] *«WCJ:SS<b<»¥*#U— tUftf- v"t 

[06] (a) «*%BJ(c43^Tffl^^n^-7X^S 
«**r«SC«tt»fiiiia-C»D. (b) « (a) 
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[07] *^Bj(c«ta^bt»¥S^w— 

[0 8] (a) ttU y^T, h T^jgSr^rfSgfc 

o. (b) ttrnwEEitis^trSfb****!^— 

[09] *%BJC*3(,iTffl^en#-5-77.i7S«<^± 
IHtfeO, (a) t'iiViTtt-7Xi7AgfOi^<l'J(C2a 

10 >#!SttbnT:fc9> (b) frt50»TttTX5'Agf©ffi 

fijcsvijceo- <Dn8.-ztszm.tz>* h^-r^vx? 

&^t3^7.9rt? — >ifiWL»%nT&*), (c) 
Ci3«fiTttVX5'A»©WfilC5^«C6 0° T^itii 
3 MM <Djj [6] © V X ^ £ ^ if"? X £ /I * - > # BBS $ *1 

[010] *«WCJ:SS[ftK!l¥*#l/- !f^*fiJ 

20 1 0 0 10 1 G a NlS, 102 n 

iAl... s Ga,.iiN]|, 103 nSIn,.„Ga 
,.„N?77^Klhi. 104 nS!A 1.., Ga...N 
^7yFI. 105 nlGaN^ HI, 106 
fg^JI, 10 7 pMA K.iGai.iN + t'J ~7Zlu y 9 
Jf, 108 piGaN^HI, 109 pSAI 
,.,Ga ( .,Ni'77HI, 110 piGaNn^i' 
hi. 1 1 1 nig, 1 1 2 pfl. 113 Si 
0,»*#flt, 114 nti^vK. 
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